Emodin induces a reactive oxygen species-dependent and ATM-p53-Bax mediated cytotoxicity in lung cancer cells.
Emodin (1,3,8-trihydroxy-6-methyl-anthraquinone), a natural anthraquinone compound isolated from the rhizome of rhubarb, has been reported to suppress tumor growth in many clinical situations. Here, we demonstrate that emodin induces apoptosis in human lung adenocarcinoma A549 cells by activating a reactive oxygen species-elicited ATM-p53-Bax signaling pathway. In response to emodin treatment, p53 protein increases in A549 cells, which in turn up-regulates Bax expression. Co-treating cells with either a p53 inhibitor or respectively knocking down the expression of p53 and Bax by shRNA extensively diminished emodin-induced cell viability, caspase 3 activation and the release of cytochrome c from the mitochondria, indicating the crucial role for p53/Bax in emodin-mediated cytotoxicity. Pre-treating cells with the antioxidant ascorbic acid not only prohibited the induction of reactive oxygen species by emodin, but also inhibited the up-regulation of p53. Upon emodin treatment, p53 is phosphorylated at Ser(15), which is accompanied by the ATM phosphorylation at Ser(1981). Both of these events could also be blocked by the presence of ascorbic acid. Moreover, knockdown of ATM by siRNA significantly reduced p53 phosphorylation and stabilization, indicating the upstream role of emodin-induced reactive oxygen species generation in ATM activation and following p53 phosphorylation and stabilization. Taken together, our results demonstrate that emodin-induced reactive oxygen species generation activates an ATM-p53-Bax-dependent signaling pathway, which consequently leads to mitochondria-dependent apoptotic cell death in human lung adenocarcinoma A549 cells.